IgG-immunostaining in the intact rabbit brain: variable but significant staining of hippocampal and cerebellar neurons with anti-IgG.
A significant number of brain neurons in the rabbit brain were immunostained with anti-rabbit gamma-immunoglobulin (IgG). IgG-positive neurons were often found in the cerebellum, lower brainstem and motor nuclei. Similar IgG-positive neurons were occasionally found in the hippocampus, cerebral cortex and midbrain, but not in the striatum and thalamus. These neurons showed very clear Golgi-like staining of soma and dendrites but IgG staining was absent from the cell nuclei and axons. In particular, groups of Purkinje neurons in the rabbit cerebellum showed strong IgG-positive staining. To confirm whether the staining reflected the existence of IgG molecules in these neurons, staining specificity was carefully evaluated. Staining was specifically eliminated by pre-absorption of the antibodies with the purified rabbit IgG. An antibody to the neural cell adhesion molecule (NCAM or CD56), a member of the immunoglobulin superfamily, exhibited a completely different pattern of staining as that for IgG. To determine whether IgG-like immunoreactivity was a general feature of mammalian brain, brain sections of rabbits, rats, and mice were immunostained with antibodies to IgGs of each of the three species. Similar IgG-positive neurons were observed in all three species, although the distribution and frequency was characteristic for each species. In rabbit brain, anti-rabbit IgG stained-neurons were more abundant compared to rat and mouse brain. IgG-positive microglia-like cells were evident in mouse brain, but less frequent in rabbit and were hardly observed in rat brain. To evaluate whether stained neurons could synthesize IgG, in situ hybridization was carried out using an antisense oligonucleotide probe to rabbit IgG DNA. No significant label was observed in cerebellum. These results suggest that a significant number of neurons in the intact rabbit brain take up IgGs and concentrate them in their cytoplasm, although the molecular uptake mechanism is retained for future studies. Our results also suggest that the rabbit may be a suitable animal to study the function(s) of IgG in brain neurons.